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Straight Members 



Fig. 20.2 gives standard deflection formulas M Q L 2 /2EI and WL 3 /3EI. Similarly, 
extrapolating to a Q /L = 0 in Fig. 20.3 yields qL 4 /8EI, which is consistent with 
standard solution [35]. 

In calculating the stresses and deflections, the rule of superposition is used 
extensively, provided that the stresses fall below the yield strength of the material. 
This rule is illustrated in Fig. 20.4. 

The maximum stresses and deflections of cantilever beams are frequently esti¬ 
mated in the course of preliminary design. Several typical design formulas for this 
purpose are given in Table 20.1. This information is intended for typical structural 
members which are sufficiently slender. Under such conditions, it is only necessary 
to calculate the deflection and stresses due to bending. This deflection is denoted 
here by Y h . 

The first four cases given in Table 20.1 are encountered most frequently. How¬ 
ever, when the positions of concentrated forces and partial uniform loading are 
significantly different from those given in the table, the designer may use Figs. 20.2 
and 20.3. For instance, when the load W is placed at the midpoint of the cantilever, 
a Q /L = 0.5, and K = 0.1 is obtained from Fig. 20.2 (lower curve). 


EFFECT OF SHEAR 

In a simplified theory of bending of beams, it is customary to assume that plane 
sections remain plane during the process of bending. In reality, however, certain 
shearing distortions take place and successive elements of a beam tend to slide 



